Replacement of Ala-166 with cysteine in the high affinity rabbit sodium/glucose transporter alters transport kinetics and allows methanethiosulfonate ethylamine to inhibit transporter function.
An alanine to cysteine mutation at position 166 has been introduced by site-directed mutagenesis into the rabbit sodium/glucose transporter (rSGLT1). When expressed in Xenopus laevis oocytes, this mutant transporter (A166C rSGLT1) demonstrates a significantly lower apparent affinity for alpha-methyl glucoside (alphaMG) compared with the wild-type transporter (apparent Km = 0.8 versus 0.15 mM). Using the two-electrode voltage clamp technique, transient currents have also been measured, and for the mutant transporter, the transients induced by large depolarizations exhibit longer time constants than those for wild type. Moreover, the substitution of Ala-166 with a cysteine allows the sulfydryl specific reagent, methanethiosulfonate ethylamine (MTSEA), to react with and alter the function of the transporter. Whereas the wild-type transporter is unaffected by reaction with MTSEA, A166C rSGLT1 has its steady-state currents induced by 1 mM alphaMG inhibited 83% within a minute of exposure to MTSEA. Furthermore, the pre-steady-state transients of the A166C mutant after MTSEA exposure demonstrate much shorter time constants than before while the total amount of charge transferred is only slightly diminished. These results together provide evidence that position 166 is situated in a region critical to the functioning of rSGLT1.